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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1 Preamble 
 
 
In drinking water treatment, coagulation process is use to destabilize colloidal 
materials or contaminants.  Followed by solid-liquid separation processes such as 
flocculation, sedimentation, or dissolved air flotation (DAF) and filtration, the 
processes are capable to remove the colloidal particles from the water (Pernitsky, 
2001). 
 
 
Chemicals that are used for coagulation process is called coagulant.  
Currently, there are many types of coagulant available in wastewater treatment but 
the most frequently used are alum or ferric sulphate.  These chemical coagulants are 
in positive charged and it will react with colloidal suspension of organic and 
inorganic solids that are usually negatively charged.  Besides the man-made 
coagulant, other traditional coagulants originated from the plant origin such as 
Moringa Olerfera seeds which can be found in India and Strychnos Potatorum are 
seldomly used.  The uses of other traditional coagulant from soil origin include 
bentonite or clay, algae, chitosan and dough from millet bread are also reported 
(Anselme and Narasiah, 1998). 
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Many factors have been reported to affect the coagulation process. These 
include turbidity, organic matter and pH, ultraviolet (UV), alkalinity or acidity and 
temperature (Pernitsky, 2003).  While some studies have been conducted to relate 
these parameters to coagulant dosage, the standard method commonly used to 
determine the coagulant dosage is by using Jar Test. 
 
 
 
 
1.2 Problem Statement 
 
 
The effectiveness of the coagulation process is highly dependent on the 
dosage of the coagulant and the pH of the water during the process.  However the 
effectiveness of this process and the relationship between the raw water quality and 
the coagulant dosage and optimum pH can hardly be predicted until today mainly 
due to the complexity of the chemistry of the coagulation process.  Hence, the dose 
of coagulant and pH of the process mainly depend on the results of the Jar test which 
is conducted at the water treatment plant.  Typically, the Jar Test will be carried out 
in a daily basis and also in the event of changes in raw surface water characteristics.  
 
 
Since Jar Test is a tedious experimental process and time consuming, this 
study intends to develop a relationship between raw water quality parameters and the 
optimum coagulant dosage and the pH based on statistical approach.  Such 
relationship is anticipated to ease the operator in plant to determine the optimum 
dosage and pH in the coagulation process. 
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1.3 Aim 
 
 
The aim in this study is to ease the process of determining the optimum 
chemical dosage and pH for coagulation process in water treatment.  
 
 
 
 
1.4 Objectives 
 
 
There are two main objectives of the study: 
 
 
a) To explore the effect of the selected water quality parameters on the optimum 
dosage of coagulant and pH. 
 
 
b) To develop a statistical relationship between the selected water quality 
parameters with the optimum coagulant dosage and pH. 
 
 
 
 
1.5 Scope and Limitation of The Study 
 
 
The study covers a comprehensive experimental works at laboratory scale.  
Synthetic water prepared by using kaolin was used in the study.  The experimental 
work was designed using Response Surface Method (RSM).  Three independent 
water quality variables were chosen, namely initial turbidity, pH and temperature.  
Optimum coagulant dosage and pH were used as the response variables based on the 
 
  4 
lowest turbidity achieved after the jar test.  Aluminium sulphate (Alum) was used as 
the coagulant. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
